Burn-related metabolic and signaling changes in rat brain.
Postburn alterations in the morphology and metabolism of brain tissue have been previously reported. It was demonstrated in our previous study that thermal injury decreased glucose usage in rat brain during the ebb phase. The cellular and molecular signaling events that trigger the pathophysiologic alterations, however, have not yet been characterized. In the present report, the authors have examined the effect of burn injury on mitogen-activated protein kinases (MAPKs) activities and insulin signaling in the brain tissue. Rats were subjected to 50% total body surface area full thickness scald injury. Brain samples were collected at 6 hours after injury. Tissue lysates were analyzed for MAPKs activities, insulin receptor substrate (IRS)-1 expression, and Akt activity which were determined by western blot and immunoprecipitation. Burn injury stimulated the stress-responsive components, SAPK/JNK, p38 MAP kinase and p44/42 MAP kinase, and increased IRS-1 expression and Akt activity. There was no change, however, on the phosphorylation of Ser307 of IRS-1 in brain tissue. The present data is consistent with the hypothesis that activation of the three major MAPKs pathways appears to be events involved in the mechanisms of burn injury induced insulin resistance and encephalopathy. Changes in signal transduction pathways in the brain after burn injury provide the underlying molecular mechanism of neurologic abnormalities (burn encephalopathy) that occur in burn patients.